tal factors play a role. One of the environmental risk factors is dietary iodine intake. Urinary iodine excretion in balanced diet is equally acceptable with received iodine. It's thought that high urinary iodine excretion was associated with autoimmune thyroid diseases. We purposed to investigate whether urinary iodine level is higher in patients with HT than population. Materials and methods. 64 new patients with HT and 39 healthy volunteers were included. Age, gender, serum free-triiodothyronine (fT 3 ), free-thyroxine (fT 4 ), thyroid-stimulating hormone (TSH), anti thyroid peroxidase antibody (anti-TPO), anti thyroglobulin antibody (anti-TG) and urinary iodine concentration (UIC) were evaluated. Thyroid ultrasonography was performed. UIC were measured by Sandell-Kolthoff method. Results. There was no significant relationship was found between total thyroid volume and UIC in our study (p > 0.05). There was no significant difference between the fT 3 , fT 4 , anti-TPO, anti-TG and thyroid volume values of the individuals with urinary iodine levels below and above 100 μg/L. The difference between two subgroups was found to be significant only when TSH values were compared (p = 0.04). There was no significant difference between total thyroid volumes. No relation was found between HT and urine iodine levels in our study. The fact that the prevalence of HT in our country is similar to the literature makes us question the role of dietary iodine in the etiology. Conclusions. At the iodine-deficient regions such as our country relationship between urinary iodine excretion and HT needs to be investigated.
Introduction
Hashimoto's thyroiditis (HT) is a disease which genetic and environmental factors play a role. It is an autoimmune disease with antibody-mediated chronic destruction of the thyroid gland tissue. It is the most common cause of hypothyroidism and goitre in regions without endemic iodine deficiency in the world. HT is frequently seen in 30-50 years of age, but is more common in older ages. It is seen in female sex 5-8 times more than men [1] . The prevalence is reported as 4.6 % [1] .
For the first time in 1912, HT was defined by Dr. Hakaru Hashimoto [2] . The most common finding in the beginning of the disease is the presence of goitre with euthyroidism or hypothyroidism. 75 % of patients have euthyroid goiter. Therefore, the disease can be asymptomatic and can be diagnosed incidentally. In the presence of suspicion of disease; thyroid autoantibo dies, thyroid function tests and ultrasonographic findings help to support the diagnosis [3] . HT is more common in individuals who is genetically predisposed. HT is associated with various polymorphisms in the human leukocyte antigen (HLA) gene. The prevalence of some HLA types has increased compared to the general population [4] . 30-40 % of patients have family history [4] .
Environmental risk factors for HT are not well defined. Environmental factors likely to play a role in etiology; bacterial and viral infections, advanced age, radiation exposure, cytokine therapy, pregnancy and dietary iodine intake [5] .
Iodine, one of the risk factors, is an essential component for the synthesis of thyroid hormones. Like other trace elements, it is essential. The thyroid gland receives iodine from the extracellular compartment by means of carrier proteins in the cell membrane. Approximately 85-90 % of the iodine taken is excreted in the urine. Urinary iodine excretion in balanced diet is equally acceptable with received iodine [6] . According to the World Health Organization, the average iodine concentration in urine should be above 100 μg/L in areas with adequate iodine. Urinary iodine concentration (UIC) above 200 μg/L indicates iodine excess [7] .
Iodine levels in urine may vary between individuals and may change at different times in the same individual during the day. However, although these changes may be important for individuals, they can be ignored in the presence of multiple samples in community evaluation [8] . Although there are differences in hydration status among individuals, there is a good correlation between 24-hour urine samples and spot urine samples [8] .
After increased dietary intake of iodine in endemic goiter regions, serum thyroid autoantibody concentrations increased [9] . In a rat experiment in the literature shown that excess iodine intake directly affects thyroglobulin molecules. And immunogenic high iodized thyroglobulin molecules lead to HT [9] .
The purpose was to investigate whether urinary iodine level is higher in patients with HT than population.
Materials and methods
The study protocol was approved by the ethics committee of the Ege University Medical School. In this cross-sectional study of 103 patients from the Izmir region conducted between June 2016 and September 2017, 64 newly diagnosed cases of Hashimoto's Thyroiditis and 39 healthy volunteers were assessed.
Participant inclusion criteria were as follows: 1. Resident of locality for > 1 year. 2. Age 18-75 range. Participant exclusion criteria were as follows: 1. Female participants, pregnant, breastfeeding, or within 1 year after childbirth.
2. Took thyroid medication in the past 15 days. 3. Was a hospital inpatient or seriously ill during the previous 4 weeks. 4 . Surgery in the past 6 months. 5. On a high-iodine diet or consumed seafood including kelp, sea fish, crab, shrimp, and shellfish in the past 3 days.
Hashimoto's thyroiditis were diagnosed in the presence one of clinical and laboratory criteria:
1. Diffuse swelling of the thyroid gland without any other cause (such as Graves' disease).
2. Positive anti-TPO and/or Positive anti-TG and/or Lymphocytic infiltration in the thyroid gland confirmed with cytological examination and/or evidence of a ultrasound hypoechoic patter 3. Laboratory tests consistent with hypothyroidism, an elevated serum TSH with low thyroid hormone (Free thyroxine) levels.
Age, gender and family history were evaluated in all subjects. Serum fT 3 , fT 4 , TSH, anti-TPO, anti-TG concentrations are assayed with Elecsys Electrochemiluminescence (ECLIA) kit by Cobas e 801 systems. For TSH method, the results of the intra assay and inter assay %CV values are as follows with 3 different concentrations of human serum (0.034, 0.91, and 3.96 μlU/mL). While intraassay %CV are 8.2, 2.1, and 1.8 interassay %CV of the method are 8.7, 3.3 and 3.6 respectively for the given concentrations. For fT3 assay, the results of the intra assay and inter assay %CV values are as follows with 4 different concentrations of human serum (0.095, 0.209, 0.448 and 1.75 ng/dL). While intraassay %CV are 7.6, 3.5, 2.1 and 1.7 interassay %CV of the method are 8.3, 3.8, 2.5 and 1.8 respectively for the given concentrations. For fT 4 assays the results of the intra assay and inter assay %CV values are as follows with 3 different mean concentrations of human serum (1.25, 10.02 and 42.02 pg/mL). While intraassay %CV are 6.4, 2.4 and 1.5, interassay %CV of the method are 8.1, 2.6, and 2.5 respectively for the given concentrations.
Laboratory reference ranges for various parameters were as follows: (i) TSH, 0.35-5.50 μIU/mL; (ii) fT 4 , 0.89-1.76 ng/dL; (iii) fT 3 , 2.3-4.2 pg/mL, (iv) , anti-TPO, < 60 IU/ml; and (v) anti-TG, < 60 IU/ml. Thyroid ultrasonography was performed by the same physician and total thyroid volume was determined. Spot urine samples were taken from participants between 8:00-12:00 in the morning. Concentrated HCl was added to the urine samples with 1 drop to 2.5 ml and stored at -80 °C until analysis. On the day of analysis, samples were centrifuged for three minutes after dissolution at room temperature and iodine measurements were performed. The urinary iodine method depends on the manual digestion with ammonium persulfate followed by the calorimetrically determination of the Sandell-Kolthoff reaction [10] using 96 multiwell plates and an absorbance microplate reader at 405 nm. For urinary iodine analysis the results of intraassay and inter assay %CV values for 5 different concentrations (5, 10, 40, 160 and 300 μg/L) were calculated. 
Results
In our study, there was no significant difference in urinary iodine levels between the groups. The mean (SD) UIC was 102.31 (54.63) μg/L in the patient group and 91.88 (55.74) μg/L in the control group. The distribution of UIC in the subgroups is shared in Table 1 and figure 1.
There were 50 women and 14 men in the patient group and 22 women and 17 men in the control group. The mean (SD) age of the patient group was 43.91 (15.89) years and 37.69 (12.29) years in the control group. 15 (23.4 %) patients had a family history in the patient group. There was no significant difference in family history of autoimmune thyroid disease in subgroups. HT group was classified according to thyroid dysfunction. 47 patients were euthyroid (73 %), 7 patients were overt hypothyroid (11 %), 3 patients were subclinical hypothyroid (5 %), 2 patients were subclinical hyperthyroid (3 %) and 5 patients were overt hyperthyroid (8 %). There was no significant relationship between urine iodine levels among the subgroups.
The mean (SD) total thyroid volume was 12 (5.16) ml in the patient group and 10.33 (4.86) ml in the control group. There was also no significant difference between total thyroid volumes.
There was no significant difference between the fT 3 , fT 4 , anti-TPO, anti-TG and thyroid volume values of the individuals with urinary iodine levels below and above 100 μg/L. The difference between two subgroups was found to be significant only when TSH values were compared (p = 0.04). Serum TSH levels increased when UIC increased.
Thyroid function tests, UIC and thyroid volume values of the patient and control groups were shared in Table 2 .
Discussion
It's thought that high urinary iodine excretion in population was associated with autoimmune thyroid diseases [11] . Serum antithyroid antibody concentrations increased after dietary iodine intake in endemic goiter regions [11] . The pathogenesis of dietary iodine contribution to thyroid autoimmunity is unknown. Various hypotheses have been proposed about this subject [11] .
To understand the role of urinary iodine excretion in thyroid diseases, in a study conducted in a large group of patients, pathology results were compared with UIC values in patients who underwent thyroid surgery for any reason; high UIC is associated with increased prevalence of HT [12] . In many similar studies, autoimmune thyroiditis prevalence and increased autoantibody positivity have been reported in individuals with excessive iodine intake [13] [14] [15] . In a meta-analysis of a series of studies, moderate iodine excess (median urinary iodine excretion > 220 μg/L) was associated with a high prevalence of hypothyroidism in elderly patients [16] . Xu et al. in their research using cell culture, thyroid follicular cells with in vitro excess iodine have been shown to contribute to the suppression of autophagy activity and apoptosis [17] . In a study conducted in Northern Morocco, there was a temporary enhancement in the prevalence of > 300 0 (0) 0 (0) Note: UIC -urinary iodine concentration. . In another study, the volume of thyroid and UIC was examined in the Aegean region; indicated that ranging from mild to severe levels of iodine deficiency is still present in Turkey's Aegean coast [20] . Iodine status of the population in Turkey after iodisation of salt and chronic effects of high iodine intake are not well known. A study in our country investigated the effects of iodine on HT, no significant relationship was found between UIC and HT [21] .
Notes: fT 3 -serum free-triiodothyronine; fT 4 -free-thyroxine; TSH -thyroid-stimulating hormone; anti-TPOanti thyroid peroxidase antibody; anti-T -anti thyroglobulin antibody; UIC -urinary iodine concentration; TFTthyroid function test.
Urinary iodine levels in our study show that our region is at the limit of mild to moderate iodine deficiency. In our study, no significant difference was found between the patient and control group according to urine iodine levels. In contrast to other studies in the literature, there is no direct relationship between HT and iodine intake in our region. Erdoğan et al. were found the prevalence of HT 3.9 % in a large patient group at Turkey's Aegean region [22] . The fact that the prevalence of HT in our country is similar to the literature makes us question the role of dietary iodine in the etiology. At the iodine-deficient regions such as our country need to be investigated to relationship between UIC and HT.
When the patient and control groups were evaluated together, no significant relationship was found between total thyroid volume and UIC in our study. The fact that UIC values are close to the normal limits in both groups explains this situation. Similar studies investigating the relationship between thyroid volume and UIC in literature have shown the role of iodine deficiency or excess iodine intake in the increase of goiter and thyroid volume. Significant increase in thyroid volume and goiter prevalence were found in patients with UIC > 300 μg/L [23, 24] .
In a study conducted in Switzerland, there was no increase at thyroid volume in the UIC 300-500 μg/L range; UIC > 500 μg/L was associated with increased thyroid volume [25] . Barrere et al. found a different result, urinary iodine excretion of thyroid volume was found to have negative correlation [26] . In a study conducted in Kayseri in our country, 65 % goiter was detected in adults with palpation; UIC significantly lower in patients with goitre [27] .
When the studies on the relationship between age and UIC were examined in the literature, different results were found. In a population-based study of various age groups, UIC was found to be significantly lower in adolescent women and elderly patients. It's thought that the decrease in adolescent age group may be related to puberty or gestation secondary to pregnancy and in the elderly group may be caused by the limited salt intake [28] .
In our study, as the mean age increased, prevalence of HT increased in accordance with the literature. Lack of relationship between age and UIC may be caused by differences in nutritional status and decreasing iodine salt as age progresses. TSH, fT 3 and fT 4 are not considered sensitive indicators of the population iodine status [29] . Several studies reported the relationship between UIC and thyroid functions. Many studies reported that the serum TSH levels showed statistically significant as UIC, and iodine restriction was found to be appropriate to prevent the onset of overt hypothyroidism in the subclinical hypothyroidism [30, 31] . In our study, a significant increase was found in TSH as the UIC increased (p < 0.05). This may be interpreted as iodinated compounds and iodine may have a direct effect on TSH. The increase in population-based studies in our country will help to explain the effects of iodine levels on thyroid functions more reliably.
Conclusions
In conclusion, no relation was found between HT and urine iodine levels in our study. However, there were some limitations such as including the small numbers of patients and the urinary iodine levels of the patients were measured from a single urine sample. Therefore, we think that it would be more appropriate to plan the study with repeated measures in the wider patient group. Despite all these limitations, we think that it is important to know the characteristics of the region in approach to HT patients. HT is quite common even in the regions where iodine deficiency is still present, such as our country. When investigating the etiology of the disease, it should be remembered that may be there are more important genetic and environmental factors than iodine intake.
For this reason, it should be considered that iodine deficiency may be more harmful to the patient before the iodine restriction is recommended to protect against HT by looking at other studies in the literature.
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